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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a process for producing color filters 
capable of producing the color filters at a high yield without lowering the 
working rate of the device. 

SOLUTION: This process for production is the process for producing the color 
filters for forming plural colored pixels on a light transparent substrate by 
discharging ink by an ink jet heat onto the substratei and includes a detecting 
stage for detecting the defective pixels after the coloration of the color filters, 
a specifying stage for specifying a. defective, discharge nozzle from the 
defective pixel position detected by this detecting stage and the nozzle 
information^of the ink jet head and a coloring stage for coloring the substrate 
without using the defective discharge nozzle specified in this specifying stage. 
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I >i< NOTICES* 
JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

IThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Ink is breathed out by the Inkjet head on the substrate of light transmission nature. The 
detection process which is the manufacture approach of the color filter for forming two or more coloring 
pixels on said substrate, and detects the defective pixel after coloring of said color filter. The specific 
process which specifies a poor regurgitation nozzle from the defective pixel location detected at this 
detection process, and the nozzle information on said Inkjet head. The manufacture approach of the 
color filter characterized by providing the coloring process which colors said substrate, without using 
the poor regurgitation nozzle specified at this specific process. 

[Claim 2] In said specific process A poor NG nozzle number.regurgitation nozzle number, the maximum 
number of an NG pixehdefective pixel number, The number of use nozzles : When dividing the number of 
nozzles used for coloring, and a scanning numbercolor filter and coloring. When the nozzle is breathed 
out the number vyhich shows what scan eye it is, and every nozzle spacingrwhat nozzle or it considers 
as the head nozzle number in a head nozzle numberuse nozzle, it is an NG nozzle number =(number of 
NG pixel-use nozzles x (scanning number -1) -1) x nozzle spacing + head nozzle number. 
The manufacture approach of the color filter according to claim 1 characterized by coming out and 
specifying a defect nozzle by the formula expresscid. 

[Claim 3] The manufacture approach of the color filter according to claim 1 characterized by detecting a 
defective pixel according to the concentration difference of a coloring pixel in said detection process. 
[Claim 4] The manufacture approach of the color filter according to claim 1 characterized by limiting 
detection of a defective pixel to some fields of a color filter, and performing it in said detection process. 
[Claim 5] Ink is breathed out by the ink jet head on the substrate of light transmission nature. The 
detection process which is the color filter which formed two or more coloring pixels on said substrate, 
and was manufactured, and detects the defective pixel after coloring of said color filter, The color filter 
characterized by being manufactured through the specific process which specifies a poor regurgitation 
nozzle, and the coloring process which colors said substrate, without using the poor regurgitation nozzle 
specified at this specific process from the defective pixel location detected at this detection process, 
and the nozzle information on said Inkjet head. 

[Claim 6] Ink is breathed out by the Inkjet head on the substrate of light transmission nature. The 
detection process which is a display equipped with the color filter which formed two or more coloring 
pixels on said substrate, and was manufactured, and detects the defective pixel after coloring of said 
color filter. The specific process which specifies a poor regurgitation nozzle from the defective pixel - 
location detected at this detection process, and the nozzle information on said ink jet head. The display 
characterized by equipping one with the color filter manufactured through the coloring process which 
colors said substrate, without using the poor regurgitation nozzle specified at this specific process, and 
the quantity of light modification means whose modification of the quantity of light is enabled. 
[Claim 7] Ink is breathed out by the ink jet head on the substrate of light transmission nature. The 
detection process which is equipment equipped with the display which has the color filter which formed 
two or more coloring pixels on said substrate, and was manufactured, and detects the defective pixel 
after coloring of said color filter. The specific process which specifies a poor regurgitation nozzle from 
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t'the defective pixel location detected at this detection process, and the nozzle information on said ink jet 
head, The color filter manufactured through the coloring process which colors said substrate, without 
using the poor regurgitation nozzle specified at this specific process, Equipment which equipped the 
display which equips one with the quantity of light modification means whose modification of the 
quantity of light is enabled, and this display with the display characterized by providing a picture signal 
supply means to supply a picture signal. 



[Translation done.] 



* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2, **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] About the manufacture approach of the color filter currently used for color liquid 
crystal displays, such as color television and a personal computer, etc., this Invention uses especially an 
ink jet record technique, and relates to equipment equipped with the manufacture approach, the color 
filter, the display, and this display of the color filter which formed the coloring section by the ink 
regurgitation.. 
[0002] 

[Description of the Prior Art] The need of a liquid crystal display, especially a color liquid crystal display 
tends to increase in recent years with rapid development of a portable personal computer. The cost cut 
of equipment also comes to be required of coincidence, and .the demand to the cost cut of a color filter 
with the comparatively high rate of a cost ratio is increasing especially. Although various approaches are 
proposed in order to satisfy the demand characteristics of a color filter and to also fill the above- 
mentioned demand, it is still inadequate. Each approach is explained below. 

[0003] The 1st approach currently used is a pigment-content powder method. [ most ] This approach 
forms first the photopolymer layer which distributed the pigment on a substrate, and obtains a 
monochromatic pattern by carrying out pattern NINGU of this. The color filter layer of R, G. and B is 
obtained by furthermore repeating this process 3 times. 

[0004] The 2nd approach is a staining technique. The pattern which this approach formed the water- 
soluble polymeric materials which are ingredients. for dyeing on. the glass, substrate, and carried out 
pattern NINGU according to the photolithography process at a certain configuration, was immersed in 
the dyeing bath in the done pattern, and was colored is obtained. The color filter of R, G, and B is 
formed by repeating this 3 times. 

[0005] There is an electrodeposition process as the 3rd approach. This approach carries out patterning 
of the transparence substrate on a substrate first Next; it is immersed in the electropainting liquid into 
which it went, such as a pigment, resin, and the electrolytic solution, and the 1st color is 
electrodeposited. This process is repeated 3 times, the coloring layer of R, G, and B is formed, and it 
calcinates at the end. 



-3- 



J [0006] There are print processes as the 4th approach. This approach makes thermosetting resin 
distribute a pigment, and after it distinguishes R, G, and B by different color with by repeating printing 3 
times, it forms a coloring layer by carrying out heat curing of the resin. Moreover, it is common to form a 
protective layer on a coloring layer also in which approach. 

[0007] The point common to the above conventional approach is repeating the same process 3 times, in 
order to color three colors of R, G, and B, and becoming cost quantity. Moreover, it has the problem 
that the yield falls, so that there are many processes. Furthermore, in an electrodeposition process, 
since the pattern configuration which can be formed is limited, with the present technique, application is 
difficult for TFT. Moreover, since resolution of print processes is bad, they are unsuitable for formation 
of the pattern of a fine pitch. 
[0008] 

[Problem(s) to be Solved by the Invention] There is a proposal of JP,59-75205A JP,63-235901,A, 
JP,1-217320,A, JP,4-123005,A, etc. as the manufacture approach of the color filter using the ink jet 
method in order to compensate these faults. These differ from the above-mentioned conventional 
approach. The ink of each color of R (red), G (green), and B (blue) from an Inkjet head to the position 
on the substrate of light transmission nature Discharge, Since according to this approach of being the 
thing in which dry ink on a substrate and a coloring layer is made to form each pigmented layer of R, G, 
and B can be formed at once and futility does not arise in the amount of the ink used further, either, 
effectiveness, such as improvement in large productivity and a cost cut, can be acquired. 
[0009] However, as for the Inkjet head which has many ink regurgitation nozzles, the discharge quantity 
of Ink differs for every nozzle in many cases, and generally, since it Is colored using the nozzle from 
which these discharge quantity differs two or more. If a color filter remains as it is, color nonuniformlty 
generates it in the direction of a list of a nozzle. 

[0010] About the color nonuniformlty generated in the direction of a list of this nozzle, the amendment 
approaches various until now are proposed and the color filter which color nonuniformlty does not 
generate can be manufactured now by the Inkjet method. 

[001 1] However, when it occurs that a foreign matter mixes in a nozzle or ink adheres to a nozzle face 
side, in a certain specific nozzle, the discharge quantity will decrease, or an Inkjet head may become 
the non-regurgitatlon and, as a result, color nonuniformlty will generate it. 
[0012] Once the color nonuniformlty by the poor regurgitation of a nozzle further occurred, 
manufacturing a defective was continued until It performed re-amendment of discharge quantity after 
"that, and there was a prbblem of reducin^^^ 
[0013] Usually, when inspecting the color nonuniformlty of a color filter, the equipment which is made to 
scan the line sensor using CCD (charge-coupled device), and is inspected, the equipment which bundles 
up by the area sensor and carries out the image processing of the control surface are used. 
[0014] That to which these test equipment detects the existence of color nonuniformlty is most, and 
when color nonuniformlty is detected, it Is processing the color filter as a defective in most cases. 
[0015] The applicant for this patent has already proposed the approach of coloring without detecting a 
defect nozzle and using the detected defect nozzle, in Japanese Patent Application No. No. 157974 
[ ten to ] to such a problem. 

[0016] In the last process which colors, this proposal performs the regurgitation of a coloring pattern for 
discharge-condition measurement (discharge quantity. Impact location, etc.) of each nozzle of an Inkjet 
head, detects the nozzle of the poor regurgitation in advance from a coloring result, and offers the 
technique of coloring without using that nozzle. 

[0017] Moreover, when the color nonuniformlty by which the poor regurgitation is considered as a cause 
in the middle of a coloring process Is detected, the technique of resuming coloring, as measures the 
discharge condition of each nozzle again, detects a defect nozzle by the same approach as the time of 
measurement of an early discharge condition and does not use the detected defect nozzle is proposed. 
[0018] Carrying out discharge measurement of the discharge quantity measurement pattern of each 
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t ^nozzle of an Inkjet head like this proposal, whenever color nonuniformity occurs Since it is connected 
also with reducing the availability of equipment, a poor regurgitation nozzle is detected without reducing 
the operating ratio of equipment as much as possible. Although to devise the technique of the ability to 
color without using the detected poor regurgitation nozzle is desired, effectiveness sufficient until now 
has not been acquired. 

[0019] Furthermore, in the case of the manufacture approach of coloring a color filter using the ink jet 
method, it is known that it is in the inclination which the color nonuniformity of the shape of a muscle to 
which the generating situation of color nonuniformity had regularity in the direction of a list of the nozzle 
of an ink jet head unlike the manufacture approach using other coloring approaches generates. 
[0020] Then, it is made in order that this invention may solve the above-mentioned problem, and the 
purpose is offering the manufacture approach of a color filter a color filter's being manufactured by the 
high yield, without reducing the operating ratio of equipment. 

[0021] Moreover, other purposes of this invention are offering equipment equipped with the color filter 
manufactured by the above-mentioned manufacture approach, the display using it, and this display. 
[0022] 

[Means for Solving the Problem] In order to solve the technical problem mentioned above and to attain 
the purpose, the manufacture approach of the color filter concerning this invention Ink is breathed out 
by the ink jet head on the substrate of light transmission nature. The detection process which is the 
manufacture approach of the color filter for forming two or more coloring pixels on said substrate, and 
detects the defective pixel after coloring of said color filter, It is characterized by providing the specific 
process which specifies a poor regurgitation nozzle, and the coloring process which colors said 
substrate, without using the poor regurgitation nozzle specified at this specific process from the 
defective pixel location detected at this detection process, and the nozzle information on said ink jet 
head. 

[0023] Moreover, in the manufacture approach of the color filter concerning this invention, it sets at 
said specific process. NG nozzle number : A poor regurgitation nozzle number, the maximum number of 
an NG pixehdefective pixel number, The number of use nozzles : When dividing the number of nozzles 
used for coloring, and a scanning numbercolor filter and coloring, When the npzzle is breathed out the 
number which shows what scan eye it is, and every nozzle spacing:what nozzle or it considers as the 
head nozzle number in a head nozzle numberuse nozzle, it is characterized by specifying a defect nozzle 
by the NG nozzle number =(number of NG pixel-use nozzles x (scanning number -1) -1) x nozzle 
spacing + head nozzle number, and -the formula come but of and expressed. . - 

[0024] Moreover, in the manufacture approach of the color filter concerning this invention, it is 
characterized by detecting a defective pixel according to the concentration difference of a coloring pixel 
in said detection process. 

[0025] Moreover, in the manufacture approach of the color filter concerning this invention, it is 
characterized by limiting detection of a defective pixel to some fields of a color filter, and performing it 
in said detection process. 

[0026] Moreover, the color filter concerning this invention breathes out ink by the Inkjet head on the 
substrate of light transmission nature. The detection process which is the color filter which formed two 

or more coloring pixels on-said substrate,- and was manufactured, and detects-the defective pixel after 

coloring of said color filter. It is characterized by being manufactured through the specific process which 
specifies a poor regurgitation nozzle, and the coloring process which colors said substrate, without using 
the poor regurgitation nozzle specified at this specific process from the defective pixel location 
detected at this detection process, and the nozzle information on said ink jet head. 

[0027] Moreover, the indicating equipment concerning this invention breathes out ink by the ink jet head 
on the substrate of light transmission nature. The detection process which is a display equipped with 
the color filter which formed two or more coloring pixels on said substrate, and was manufactured, and 
detects the defective pixel after coloring of said color filter. The specific process which specifies a poor 
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> regurgitation nozzle from the defective pixel location detected at this detection process, and the nozzle 
information on said ink jet head, It is characterized by equipping one with the color filter manufactured 
through the coloring process which colors said substrate, without using the poor regurgitation nozzle 
specified at this specific process, and the quantity of light modification means whose modification of the 
quantity of light is enabled. 

[0028] Moreover, equipment equipped with the display concerning this invention Ink is breathed out by 
the ink jet head on the substrate of light transmission nature. The detection process which is equipment 
equipped with the display which has the color filter which formed two or more coloring pixels on said 
substrate, and was manufactured, and detects the defective pixel after coloring of said color filter. The 
specific process which specifies a poor regurgitation nozzle from the defective pixel location detected at 
this detection process, and the nozzle information on said ink jet head, The color filter manufactured 
through the coloring process which colors said substrate, without using the poor regurgitation nozzle 
specified at this specific process. It is characterized by providing the display which equips one with the 
quantity of light modification means whose modification of the quantity of light is enabled, and a picture 
signal supply means to supply a picture signal to this display. 
[0029] 

[Embodiment of the Invention] Hereafter, 1 suitable operation gestalt of this invention is explained to a 
detail with reference to an accompanying drawing. 

[0030] In addition, the color filter defined in this invention can be equipped with the coloring section and 
the colored body, and can obtain the output light which changed the property to input light. 
[0031] Drawing 1 is the schematic diagram showing the configuration of the manufacturing installation of 
the color filter by the Inkjet method, and shows the condition under activity of a coloring process. 
[0032] XYtheta stage where 51 had been arranged at the equipment stand and 52 has been arranged on 
a stand 51 in drawing 1 , The color filter substrate with which 53 was set on the XYtheta stage 52, the 
color filter with which 54 is formed on the color filter substrate 53, The red which 55 colors a color filter 
54, the head unit which consists of each green and blue Inkjet head and head mount 55a which supports 
them. The controller by which 58 controls actuation by the whole color filter manufacturing installation 
90, and 59 show the display of a controller, and the keyboard whose 60 is the control unit of a controller. 
[0033] It is equipped with the head unit 55 possible [ adjustment of a rotation include angle ] in the 
horizontal plane free [ attachment and detachment ] to supporter 90a of a color filter manufacturing 
installation. 

[0034] Drawing 2 is the block diagram of £he control control ler of the color filter manufacturing 
installation 90. The teaching pendant whose 59 is the I/O means of the control controller 58, the display 
as which 62 displays information, such as existence of the advance situation of manufacture and the 
abnormalities of a head, and 60 are control units (keyboard) which direct actuation of the color filter 
manufacturing installation 90 etc. 

[0035] The controller by which 58 controls actuation by the whole color filter manufacturing installation 
90, The interface with which 65 delivers data with the teaching pendant 59, ROM which has memorized 
the control program for CPU by which 66 controls the color filter manufacturing installation 90, and 67 
to operate CPU66, RAM 68 remembers abnormality information etc. to be, the regurgitation control 
section by which- 70 controls the regurgitation of the ink- into. each pixel of a -color filter, It connects with 
a controller 58 and the stage control section by which 71 controls actuation of the XYtheta stage 52 of 
the color filter manufacturing installation 90, and 90 show the color filter manufacturing installation 
which operates according to the directions. 

[0036] Next, drawing 3 is drawing showing the general structure of the ink jet head IJH. Although three 
ink jet heads are prepared corresponding to three colors of R, G, and B, since these three heads are the 
same structures, respectively, the equipment of drawing 1 is shown in drawing 3 on behalf of one of 
these three heads. 

[0037] In drawing 3 , the outline configuration of the ink jet head IJH is carried out from the heater 
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1 board' 104 which is the substrate with which two or more heaters 102 for heating ink were formed, and 
the top plate 106 put on this heater board 104. Two or more deliveries 108 are formed in the top plate 
1 06, and the liquid route 1 1 0 of the shape of a tunnel which is open for free passage to this delivery 1 08 
is formed behind the delivery 108. Each liquid route 110 is isolated with the next liquid route by the 
septum 112. Each liquid route 110 is connected common to one liquid ink room 114 in that back, ink is 
supplied to the liquid ink room 114 through the ink feed hopper 116, and this ink is supplied to each 
liquid route 110 from the liquid ink room 114. 

[0038] Alignment of the heater board 104 and the top plate 106 is carried out, and they are assembled 
by condition like drawing 3 so that each heater 102 may come to the location corresponding to each 
liquid route 110. In drawing 3 , although only two heaters 102 are shown, the heater 102 is arranged one 
[ at a time ] corresponding to each liquid route 110. And in the condition of having been assembled like 
drawing 3 . if a predetermined driving pulse is supplied to a heater 102. the ink on a heater 102 boils and 
air bubbles are formed, and ink will be extruded by the cubical expansion of these air bubbles from a 
delivery 108, and it will be breathed out. Therefore, by controlling the magnitude of control, for example, 
power, for the driving pulse added to a heater 102, it is possible to adjust the magnitude of air bubbles 
and the volume of the ink breathed out from a delivery can be controlled free. 

[0039] Drawing 4 is the mimetic diagram of the ink jet head equipped with two or more nozzles which 
color a pixel. 

[0040] In drawing 4 , ink is shown the ink jet head which has structure as showed 7 to drawing 3 . and 
8a-8d. 

[0041] Like drawing 4 , the ink discharge quantity from each nozzle differs in many cases, and when a 
pixel is colored as it was, the color nonuniformity by the difference in the amount of ink will arise. 
Therefore, it amends in order to make regularity the amount of ink given to each coloring pixel. In this 
operation gestalt, it is amending by adjusting the number of ink dots (ink dot density) given to each 
coloring pixel. 

[0042] In drawing 4 , the nozzle with much discharge quantity lessens the number of ink dots given in a 
pixel like Nozzles 8b and 8d, and the nozzle with little discharge quantity makes [ many ] the number of 
ink dots given in a pixel like Nozzles 8a and 8c. 

[0043] Thus, an ink jet head is controlled and a pixel is colored so that the number of ink dots given to 
each pixel may be amended. 

[0044] Drawing 5 is process drawing showing the manufacture approach of a color filter. The black 
matrix 2 as the protection-from-light section is formed oh the substrate 1 of light transmission nature 
as a color filter forming face (process (a)). 

[0045] As a substrate 1. although glass is generally used, if transparency as a color filter is not spoiled 
but it has a need property according to the application of color filters, such as a mechanical strength, 
resin, such as plastics, is also usable. 

[0046] moreover, the black matrix 2 — a substrate top — the forming-membranes methods, such as a 
spatter or vacuum deposition, — metal membranes, such as chromium, — forming — FOTORISO — 
patterning of the opening etc. is carried out by law, and it forms, as the black matrix 2 — in addition, 
photosensitive black resin — after [ spreading ] FOTORISO — what carried out patterning by law and 

was formed, the thing formed by print processes are usable.. - . . 

[0047] Next, an ink absorbing layer 3 is formed on a substrate (process (b)). 

[0048] The positive type which shows ink receptiveness under a certain condition although it does not 
have ink receptiveness in itself, or in itself, although an ink absorbing layer 3 has ink receptiveness, it 
applies to a color filter forming face the resin constituent which has the property which has the property 
of one of the negative molds which loses ink receptiveness under a certain conditions, and is hardened 
under a certain conditions, and prebakes and forms it if needed. The bottoms of a condition with the 
above are for example, an optical exposure or an optical exposure, a heat exposure, etc. The methods of 
application, such as a spin coat, a roll coat, a bar coat, a spray coat, and a DIP coat, can be used for 
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> spreading of the above-mentioned resin constituent. 
[0049] In this operation gestalt. it is desirable to use the photopolymer constituent of the negative mold 
with which it will harden by optical exposure and the part will not absorb ink. 

[0050] Moreover, the thickness of an ink absorbing layer 3 is about 0,3-3.0 micrometers in the case 
where the color filter of this operation gestalt is used for a liquid crystal device. 

[0051] Pattern exposure of the ink absorbing layer 3 is carried out using a photo mask 4, and the ** ink 
section 5 which hardened the part and lost ink receptiveness is formed (process (c)). 
[0052] The photo mask 4 shown in drawing in this case is the case where an ink absorbing layer 3 is 
formed using the photopolymer constituent of a negative mold. What is necessary is to carry out the 
mask of the ** ink section, and just to carry out pattern exposure using the photo mask which exposes 
the part corresponding to opening of the black matrix 2 with the reverse photo mask 4 which exposes 
the part corresponding to the black matrix 2 shown in drawing, when forming using the photopolymer 
constituent of a positive type as an ink absorbing layer 3. 

[0053] As shown in drawing, the ** ink section 5 is formed in the location which laps with the black 
matrix 2. As for the width efface of the ** ink section 5, it is desirable to form so that it may become 
narrower than the width efface of a black matrix, and it is about 1.0-30.0 micrometers in the case 
where it uses for a liquid crystal device. The below-mentioned coloring sections 9a-9c are extended and 
formed even in the location which laps with the black matrix 2 by this, and a white omission is prevented. 
[0054] From the ink jet head 7 to which amendment data were set according to the process which 
amends the above-mentioned discharge quantity beforehand, the ink 8 of each color of R, G, and B is 
given to the position of the unexposed section 6 of an ink absorbing layer 3 (a process (d), process (e)). 
[0055] Each unexposed section is having the perimeter surrounded by the ** ink layer 5. 
[0056] The bubble jet type which used the electric thermal-conversion object as an energy generation 
component as an ink jet method in this invention, or the piezo jet type using a piezoelectric device is 
usable, and coloring area and a coloring pattern can be set as arbitration. 

[0057] Moreover, in this operation gestalt, it is possible to use a color system and a pigment system as 
ink for coloring. Moreover, it is ink solidified in ordinary temperature less than [ not only the thing of a 
liquid but a room temperature, or it ]. and by the thing to soften at a room temperature, the thing which 
is a liquid, or the above-mentioned ink jet method, since it is common to carry out temperature control 
as a temperature control is performed for ink itself within the limits of 30 degrees C or more 70 degrees 
C or less and it is in the stabilization regurgitation range about the viscosity of ink, that to which ink 
makes the shape of liquid is suitably used at the time of use record signal grant 

[0058] It heat-treats by furthermore drying ink if needed, and the ink absorbing layer 3 whole is stiffened 
completely, ink is fixed, and the coloring sections 9a-9c of each color are formed. Thereby, a color filter 
10 is formed. A protective layer 1 1 is formed on a color filter 10 if needed after this (process (f)). 
[0059] As a protective layer 11, the inorganic film formed of a photo-curing mold, a heat-curing mold or 
light, the resin film of a heat concomitant use mold, vacuum evaporationo, a spatter, etc. can be used, 
and it has the transparency as a color filter, and it can be used if a subsequent ITO formation process, 
an orientation film formation process, etc. can be borne. 

[0060] Drawing 6 thru/or drawing 8 are the sectional views showing the basic configuration of the color 

liquid crystal display 30 incorporating the above-mentioned color filter. - — - — 

[0061] Generally a color liquid crystal display sets the color filter substrate 1 and the opposite substrate 
21, is full, and is formed by enclosing the liquid crystal compound 18. Inside one substrate 21 of a liquid 
crystal display, TFT (Thin Film Transistor) (un-illustrating) and the transparent pixel electrode 20 are 
formed in the shape of a matrix. Moreover, inside another substrate 1, a color filter 54 is installed so 
that the color material of RGB may arrange in the location which counters a pixel electrode, and the 
transparent counterelectrode (common electrode) 16 is formed on it at the whole surface. Although the 
black matrix 2 is usually formed in the color fitter substrate 1 side (refer to drawing 6 ), it is formed in 
the TFT substrate side which counters in a BM (black matrix) on-array type liquid crystal panel (refer to 
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• drawihg 7 ). Furthermore, the orientation film 19 is formed in the field of both substrates, and a liquid 
crystal molecule can be made to arrange in the fixed direction by carrying out rubbing processing of this. 
Moreover, polarizing plates 11 and 22 have pasted the outside of each glass substrate, and the gap 
(about 2-5 micrometers) of these glass substrates is filled up with the liquid crystal compound 18. 
Moreover, generally as a back light, the combination of a fluorescent lamp (unHllustrating) and a 
scattered plate (un-illustrating) is used, and it displays by operating a liquid crystal compound as an 
optical shutter to which the permeability of back light light is changed. 

[0062] Moreover, the coloring section is formed on the pixel electrode 20, and you may make it make it 
function as a color filter, as shown in drawing 8 . That is, the coloring section which constitutes a color 
filter is not limited to being formed on a glass substrate. In addition, in the format shown in drawing 8 , 
an ink absorbing layer may be formed on a pixel electrode, and the resin ink which mixed color material 
the case where ink is given to this acceptance layer, and on the pixel electrode may be ******(ed). 
[0063] The example at the time of applying such a liquid crystal display to an information processor is 
explained with reference to drawing 9 thru/or drawing 1 1 . 

[0064] Drawing 9 is the block diagram showing the outline configuration at the time of applying the 
above-mentioned liquid crystal display to a word processor, a personal computer, facsimile apparatus, 
and the information processor that has a function as a reproducing unit. 

[0065] Among drawing, they are the control section which controls the whole equipment, and 1801 are 
equipped with CPUs and various I/O Ports, such as a microprocessor, and a control signal, a data signal, 
etc. are outputted to each part, or they are controlling by inputting the control signal and data signal 
from each part. 1802 is the display section and the image data read by various menus, document 
information, and the image reader 1807 is displayed on this display screen. 1803 is the transparent 
pressure-sensitive-type touch panel prepared on the display section 1802, and can perform the item 
input Sagitta label location input on the display section 1802 etc. by pressing the front face with a finger 
etc. 

[0066] It is FM (Frequency Modulation) sound-source section, and 1804 memorizes the music 
information created by the music editor etc. as digital data to the memory section 1810 or external 
storage 1812, it is read from these memory etc. and performs FM modulation. The electrical signal from 
the FM sound section 1804 is changed into audible sound by the loudspeaker section 1805. The printer 
section 1806 is used as a printing terminal of a word processor, a personal computer, facsimile 
apparatus, and a reproducing unit. 

[0067] 1807 is the image reader section which reads iinianuscript data in photoelectricity and inputs them, 
is prepared into the conveyance path of a manuscript and performs read of the other various 
manuscripts of a facsimile manuscript or a copy manuscript. 

[0068] 1808 is the transceiver section of facsimile transmission of the manuscript data read in the 
image reader section 1807, and the facsimile (FAX) which receives and decodes the sent facsimile signal, 
and has an interface function with the exterior. 1809 is the telephone section which has various 
telephone functions, such as a usual telephone function, a usual answering machine function, etc. 
[0069] 1810 is ROM which memorizes a system program, a manager program other application programs, 
etc. a character font, a dictionary, etc., the application program loaded from external storage 1812, 
document information, and the memory section which contains a Video- RAM etc. further^ . • . 
[0070] 1811 is the keyboard section which inputs document information, various commands, etc. 
[0071] 1812 is the external storage which uses a floppy disk, a hard disk. etc. as a storage, and the 
application program of document information, music or speech information, and a user etc. is stored in 
this external storage 1812. 

[0072] Drawing 10 is the typical general-view Fig. of the information processor shown in drawing 9 . 
[0073] Among drawing, 1901 are a flat-panel display using the above-mentioned liquid crystal display, 
and display various menus, graphic form information, document information, etc. On this display 1901, 
the front face of a touch panel 1803 can perform a coordinate input and an item assignment input by 
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• pressfng with a finger etc. 1902 is a hand set currently used when equipment functions as telephone. It 
connects with the body through the code removable, and a keyboard 1903 can perform various 
document functions and various data inputs. Moreover, various function key 1904 grades are prepared in 
this keyboard 1903. 1905 is insertion opening of the floppy disk to external storage 1812. 
[0074] The manuscript which 1906 is the form installation section which lays the manuscript read in the 
image reader section 1807, and was read is discharged from an equipment posterior part. Moreover, in 
facsimile reception etc., it is printed from an ink jet printer 1907. 

[0075] When functioning considering the above-mentioned information processor as a personal 
computer or a word processor, the various information inputted from the keyboard section 181 1 is 
processed by the control section 1801 according to a predetermined program, and is outputted to the 
printer section 1806 as an image. 

[0076] When functioning as a receiver of facsimile apparatus, according to a predetermined program, 
reception of the facsimile information inputted from the FAX transceiver section 1808 through the 
communication line is carried out by the control section 1801, and it is outputted to the printer section 
1806 as a receiving image. 

[0077] Moreover, when functioning as a reproducing unit, a manuscript is read and the read manuscript 
data are outputted to the printer section 1806 by the image reader section 1807 as a copy image 
through a control section 1801. In addition, when functioning as a receiver of facsimile apparatus, the 
manuscript data read by the image reader section 1807 are transmitted to a communication line through 
the FAX transceiver section 1808, after transmitting processing is carried out by the control section 
1801 according to a predetermined program. 

[0078] In addition, it becomes possible [ the information processor mentioned above is good also as one 
apparatus which built the ink jet printer in the body, as shown in drawing 1 1 , and ] in this case to raise 
portable nature more. In this drawing, a corresponding sign is given to the part which has the same 
function as drawing 10 . 

[0079] Next, detailed explanation is given about the process which colors a pixel by the ink jet head. 
[0080] The Inkjet head used in this operation gestalt is equipped with 1360 nozzles, and spacing of the 
adjoining nozzle is 70.5 micrometers (360dpi). 

[0081] The case where a color filter with a screen size of 12.1 inches (RGB stripe array in which 600 
pixels long and 800 pixels wide were formed) is colored is explained using two or more nozzles of this ink 
jet head. 

[0082] Usually, since the pixelpitch of the same colors of a color filter- differs from the nozzle pitch of 
an ink jet head, it is necessary to make it make a pixel pitch and a nozzle pitch in agreement. 
[0083] In this case, the approach of leaning and arranging a head is used. 

[0084] Drawing 12 is drawing having shown typically a part of coloring field of the color filter in this 
operation gestalt, and the condition of an Inkjet head over it. 

[0085] Like drawing 12 , to the coloring field of a color filter, the Inkjet heads 7a, 7b, and 7c were leaned 
aslant, and have been arranged, and it has set up so that ink may be made to breathe out every further 
5 nozzles. Therefore, the number of nozzles usable to coloring is every 272 nozzle =1360 nozzle / 5 
nozzle. 

[0086] At this time, the Inkjet heads 7a, 7b, and 7c show ******** and. the Inkjet head which colors R, 
G, and B, and are arranged in the relative position which can color the pixel of each color. 
[0087] Moreover, when it may change suddenly and fluctuation of such regurgitation occurs in a certain 
nozzle, a concentration difference produces the pixel colored by the nozzle to other pixels, and the 
discharge quantity of each nozzle of an ink jet head serves as color nonuniformity, and will be observed. 
[0088] It is effective to use the approach which does not color one pixel at once, but is divided and 
colored multiple times so that generating of the color nonuniformity by such fluctuation may be avoided. 
[0089] When dividing and coloring it multiple times furthermore, it is effective in the direction colored 
using two or more nozzles reducing generating of color nonuniformity to the case where one pixel is 
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• colored with a single nozzle. 
[0090] In this operation gestalt, when the scan of multiple times colors one pixel using a single or two or 
more nozzles, this one scan will be called "pass." 

[0091] However, when coloring using two or more nozzles, since the count of coloring is greatly related 
to the baton at the time of coloring, it needs to decide one pixel to be the optimal value in consideration 
of quality and productivity. 

[0092] In this operation gestalt, the number of pass (scan) of coloring was set as 5 times, and one pixel 
was made to color by the regurgitation from five different nozzles. 

[0093] in other words, this is coloring the pixel of - **, shifting a nozzle — ******** — this operation 
gestalt — setting — this — shifting — an amount — " — suppose that it carries out [ nozzle ** ] and 
is called number." 

[0094] this — " — although it is also possible to nozzle ** carry out and to also always make number" 
regularity and to change that number for every scan, with this operation gestalt, each scan is set 
constant from the ease of that control, and it is set as the optimal value in consideration of quiality on it. 
[0095] Drawing 13 is the mimetic diagram showing the condition of coloring of each pixel when coloring 
shifting a nozzle, and the image of the nozzle to be used. 

[0096] In the case of drawing 13 , the Inkjet head is coloring the pixel with discharge and five pass 
every five nozzles, and carries out [ nozzle ** ] it, and a number is 5. 

[0097] In this operation gestalt, we decided to nozzle ** carry out as optimal value from which a quality 

top excellent article is acquired, and to set up a number with 20 (every five nozzles x 4). 

[0098] Drawing 14 is drawing showing typically the relation between the whole color filter and an Inkjet 

head. 

[0099] When coloring a color filter with a screen size of 12.1 inches (RGB stripe array in which 600 
pixels long and 800 pixels wide were formed), with the ink jet head used with this operation gestalt, it is 
physically impossible to color the whole coloring field at once, and the field which can be colored at 
once is about [ of the whole ] 1/3. 

[0100] For this reason, the whole is trichotomized like drawing 1 4 and it colors every [3/1/]. 

[0101] In this operation gestalt, when you divide the whole coloring field and you color, suppose that one 

of the divided field of the is called "a scan." 

[0102] Moreover, in this operation gestalt. although the whole is trichotomized and it is coloring every 
[ 3 / 1/]. when the number of nozzles of an Inkjet head, a nozzle consistency (spacing between 
contiguity nozzles), and the screen size that carries out [ nozzle ** ] and performs a number or coloring 
differ from this operation gestalt, it cannot be overemphasized that it is desirable to also set the number 
of partitions of a coloring field as the optimal value according to these conditions. 
[0103] Thus, color nonuniformity of the formed color filter and inspection of a defect are conducted. 
[0104] Drawing 1 5 is drawing showing the configuration of this test equipment. 

[0105] drawing 1 5 — setting — 10 — a color filter and 21 — for a substrate stage and 24, as for a CCD 
camera and 26, an objective lens and 25 are [ the light source and 22 / a fiber optic cable and 23 / an 
image processing system and 27 ] the personal computers for control. 

[0106] Making the substrate stage 23 scan using the equipment of drawing 15 . the image captured with 

CCD camera 25 is processed, and color- nonuniformity is inspected* - - 

[0107] Drawing 16 is the mimetic diagram showing the inspection zone in the color filter 10 at the time 
of inspecting color nonuniformity. 

[0108] In the direction of a nozzle train, measurement for several pixel minutes was performed in the 

direction of drawing Rhine of a color filter only by 1 pixel so that drawing 16 might show. 

[0109] When an ink jet method colors a color filter like this operation gestalt, it is known that there is an 

inclination which color nonuniformity generates in the direction of a list of the nozzle of a head. 

[01 10] The inside of a coloring field is divided like this operation gestalt, and when two or more pass 

(scan) colors shifting a nozzle, specifically, the color nonuniformity of the shape of a muscle of a 



-11- 



• Yiumbers-of-passes book (it is five when for example, five pass colors) occurs in a scan in many cases. 
[0111] Thus, when an inclination is in color nonuniformity, even if it does not measure all the fields of a 
color filter, it is fully possible to detect color nonuniformity by measurement of only some fields, and.it 
can shorten the measuring time. 

[0112] Thus, as a result of inspecting a color filter, the color nonuniformity of the pixel numbers N1, N2, 
N3, and N4, N5 — , and the shape of a muscle periodic into the parts of N10, — , N15 (N1-N15 are the 
integer of arbitration) should be detected. Drawing 17 is drawing having shown typically the location of 
the defect pixel at this time, and the condition of an ink jet head, and a pixel number is relation as shown 
by a diagram. 

[0113] When recognized as the color nonuniformity in this operation gestalt by appearance, we decided 
that the case where the concentration of each pixel has a concentration difference more than a certain 
rate to the concentration of an average of the whole coloring field is shown, of course. Since it changes 
with chromaticity specification, concentration specification, etc., when the correlation of the color 
nonuniformity by viewing and a concentration difference is searched for and there is a concentration 
difference what [ **] more than% to the concentration of an average of the whole coloring field based on 
this relation, as for the rate at this time, it is desirable whether it treats as color nonuniformity and that 
it decides. 

[01 14] Next, the nozzle which is coloring that pixel based on the nozzle information on the Inkjet head 
determined as this defective pixel number before coloring is specified. 

[01 15] Drawing 1 8 is drawing showing the flow of the processing when specifying a defect nozzle. 
[0116] When the pass of multiple times colors shifting a nozzle like this operation gestalt, the color 
nonuniformity of the shape of a part for numbers of passes and a muscle appears in fixed spacing (one 
scan) in many cases. 

[0117] Then, first, when trichotomizing a screen and coloring, it has generated to what scan eye of the 3 
scans, or judges by the following conditional expression (1-1) and (1-2). 

[01 18] case where it is coloring with three scans like this operation gestalt The 1st pixel < — r Defect 

pixel number < — Number of use nozzles - (nozzle ** carrying out several/nozzle spacing) (x (numbers 

of passes -1)) Formula (1-1) 

It exists in ************ and 1 scan eye. 

[0119] 

The number of use nozzles - (nozzle ** carrying out several/nozzle spacing) (x (numbers of passes -1))- 
< — ^ Defect pixel number < — Number of use nozzles. x2- (nozzle carrying. out several/nozzle 
spacinjg) (x (numbers of passes -1)) Formula (1-2) 
It exists in ************ and 2 scan eye. 
[0120] If it is except it, it exists in 3 scan eye. 

[0121] When nonuniformity exists in two or more scans, suppose that the pixel information on 2 scan 
eye is used as a representative. 

[0122] Next, the number of the defect nozzles in 1 scan is judged by the formula (2). 
[0123] 

The number of defect nozzles = the number of defect pixels / numbers of passes in 1 scan Formula (2) 

In this operation gestalt, five defect pixels -of N6 to N10.existed-in. 2.scan eye. - ...^ 

[0124] this time — N10-N9=N9-N8 — it carries out [ =N8-N7=N7-N6= nozzle ** ], and the relation of 
several/numbers of passes is realized. 

[0125] Thus, it is possible to ask for a poor regurgitation nozzle by the following formulas (3) based on 

the information on the detected defect pixel. 

[0126] 

NG nozzle number = (number of NG pixel-use nozzles x (scanning number -1) -1) x nozzle spacing + 
head nozzle number Formula (3) . - . 

Each parameter explains to below. 



- 12- 



•101273 

NG nozzle number: Poor regurgitation nozzle number 

NG pixel: — number [ of a defective pixel number ] of maximum use nozzles: — number scan number of 
nozzles: used for coloring — when dividing a color filter and coloring, or it is breathing out the nozzle 
every [ which shows what scan eye it is ] number nozzle spacing:what nozzle — the head nozzle number 
in a head nozzle numberuse nozzle 

When two or more poor regurgitation nozzles exist, NG pixel is changed into the number small next in 
the above-mentioned formula, and detection of a nozzle is repeated. 
[0128] Next, the defect nozzle specified by the formula (3) is processed. 

[0129] The detected defect nozzle is treated as the non-regurgitation, and it will color, without using 
this nozzle. 

[0130] According to the discharge quantity of each nozzle, the number of ink dots is readjusted so that 
a pixel may be colored based on the discharge quantity of each nozzle measured in early stages with 
four nozzles other than the nozzle which was coloring the pixel number by which the defect was 
detected (color with five different nozzles and fold per pixel in this operation gestalt). 
[0131] Thus, using the ink jet head which adjusted again, it colored, and the color filter was 
manufactured. 

[0132] Thus, when the manufactured color filter was measured with the test equipment of drawing 1 5 , 
the color filter without color nonuniformity which poses a problem has been manufactured. 
[0133] In this operation gestalt, although the technique to which the number of dots of the ink dot given 
in a pixel as the amendment approach of discharge quantity is changed according to the discharge 
quantity of each nozzle was used, the approach of changing the amount of ink. itself which carries out 
the regurgitation from a nozzle by the approach of changing a driving pulse for every nozzle according to 
the discharge quantity of each nozzle etc. can be used. 

[0134] Moreover, in inspection of a color filter, although the equipment using an area sensor was used, if 
it is equipment which has the engine performance equivalent as ability to detect of color nonuniformity, 
even if it will use it, it is satisfactory. 
[0135] Hereafter, a concrete example is explained. 

[0136] (The 1st example) The process which measures the discharge quantity of each nozzle of an ink 
jet head is explained first. • 

[0137] The Rhine pattern is formed using all the nozzles used for coloring on the substrate of light 
-transmission nature. . ... 

[0138] The permeability of this Rhine pattern is measured using the equipment shown in drawing 19 . 
[0139] In drawing 19 , the personal computer which performs actuation which 31 converts control and 
permeability into an image processing system, and converts 32 into discharge quantity, and 33 are the 
light transmission nature substrates with which a line sensor camera and 34 formed the substrate stage, 
and 35 formed the Rhine pattern. 

[0140] The substrate stage 34 is made to scan, an image is captured to the line sensor camera 33, and 
discharge quantity is computed from permeability with a personal computer 32. 

[0141] The number of ink dots is adjusted so that the amount of the ink given to each pixel at the time 

of coloring may become homogeneity based on the discharge quantity of each of this nozzle. - — - 

[0142] At this time, the nozzle information on this ink jet head is determined as coincidence as follows. 
[0143] The Inkjet head currently used by this example is equipped with 1360 nozzles, and spacing of the 
adjoining nozzle is 70.5 micrometers (360dpi). 

[0144] In order to make in agreement the pixel pitch of the same colors, and the pitch of a nozzle, the 
head was leaned, and it has set up so that it may be used every five nozzles, as shown in drawing 1 2 . 
That is. the number of nozzles used for coloring is 272 nozzles. Every =1360 nozzle / 5 nozzle and a 
head nozzle are 1. 

[0145] When coloring the color filter (RGB stripe array in which 600 pixels long and 800 pixels wide were 
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•formed) of 12.1 inch size, with this Inkjet head, it is impossible to color the whole coloring field at once, 
the whole is trichotomized like drawing 14 , and it colors every [ 3 / 1/] (it colors with three scans). 
[0146] Furthermore, by this example, based on the result of having computed experimentally conditions 
which attain the condition that there is no color nonuniformity, five pass (scan) colors the field for one 
scan, and the regurgitation from five different nozzles colored each pixel. 

[0147] Moreover, it carried out [ nozzle ** ], and it shifted from the result of an experiment similarly 
about the number, and the number was set to 20 (every five nozzles x 4). 

[0148] Next, a color filter is actually formed as mentioned above with amendment and the ink jet head 
which determined nozzle information. 

[0149] First, on the glass substrate in which the black matrix of the 12.1 inch size SVGA type which 
consists of chromium (Cr) which has predetermined opening was formed It has the water^color-ink 
absorptivity which consists of N-methylol acrylamide, a methyl methacrylate, the 3 yuan copolymer 10 
weight section of hydroxyethyl methacrylate, and the triphenylsulfonium truffe RATO 0.4 weight section. 
The constituent ingredient in which the ink absorptivity of an optical exposure part falls to by an optical 
exposure or an optical exposure, and heat treatment, arid water repellence is shown to ink was applied 
so that it might become 1.0 micrometers of thickness on a spin coat, prebaking for [ 60 degrees-C ] 10 
minutes was performed, and the resin constituent layer was formed. 

[0150] Subsequently, it exposed with the high pressure mercury vapor lamp through the photo mask of a 
pattern configuration thinner than a black matrix. The ink hydrofuge section which heats 110 degrees C 
for 90 seconds with a hot plate, and serves as a coloring field and a color mixture prevention field was 
formed after exposure termination. 

[0151] Next, the ink which becomes the pixel section which is the above-mentioned coloring field from 
three colors of R, G, and B by the ink jet head which amended discharge quantity beforehand was given, 
and the coloring section was formed, 

[0152] Ink desiccation was performed for the substrate which colored by the above-mentioned approach 
for 10 minutes at 90 degrees C, the resin constituent layer was completely stiffened by heat-treatment 
for [ 230 more degrees-C ] 30 minutes, and the color filter was created. 

[0153] Thus, color nonuniformity of the field part of drawing 16 was inspected using the test equipment 
which showed the formed color filter to drawing 15 . 

[01 54] Muscle-like color nonuniformity was detected by the pixel of 1 5 of the pixel numbers 20, 24. 28, 
32, 36, 292, 296, 300, 304, 308, 564, 568/572. 576, and 580 as a result of inspection. 
[0155] Let the nozzle number of a head, and the number of a pixel be the numbers at the time of setting 
to drawing 20 in this example. Next, a poor regurgitation nozzle is specified. 

[0156] First, it judges in which scan of the 3 scans a defect pixel is contained by the above-mentioned 
conditional expression (1-1) and (1-2). 

[0157] As for the pixel numbers 20, 24, 28, 32, and 36, 1 scan eye and the pixel numbers 292, 296, 300, 
304, and 308 checked [ 2 scan eye and the pixel numbers 564 568, 572. 576, and 580 ] existing in 3 scan 
eye as a result of decision. 

[0158] Next, it asks for the number of defect nozzles by the above-mentioned formula (2). 
[0159] 

The number of defect nozzles = the number of defect pixels / numbers-of^passes [ in 1- scan ].= 5/5= 

A poor regurgitation nozzle is specified by 1, next the above-mentioned formula (3). 

[0160] 

NG nozzle number = (number of NG pixel-use nozzles x (scanning number -1) -1) x nozzle spacing + 
head nozzle number 

= 308-272x(2-1)-1x5+1 It depended =176 and has detected that the regurgitation [ a No. 176 nozzle ] 
was poor. 

[0161] We decided to treat this No. 176 nozzle as a non-regurgitation nozzle. 

[0162] Therefore, as a No. 176 nozzle is not used, the amount of ink which is made to increase the 
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• number of ink dots which carries out the regurgitation of the coloring of the pixel which was being 
colored with the No. 176 nozzle from other four nozzles, and is given in a pixel is adjusted. 
[0163] At this time, adjustment of the number of ink dots is performed based on the discharge quantity 
of these [ which were measured in early stages ] four nozzles. 

[0164] Thus, when it colored using the Inkjet head which amended again and color nonuniformity was 
inspected with the test equipment of drawing 15 , the color filter without color nonuniformity which 
poses a problem has been created. 

[01 65] In addition, this invention is the range which does not deviate from the main point, and can be 
applied to what corrected or transformed the above-mentioned operation gestalt. 
[0166] For example, although the panel which prepared the color filter in the TFT array side in recent 
years also exists, the color filter which this specification defines is the colored body colored by color 
material, and both include it irrespective of whether it is in a TFT array side. 

[0167] Although especially this invention explained the printing equipment of the method which it has 
[ method ] means (for example, an electric thermal-conversion object, a laser beam, etc.) to generate 
heat energy as energy used in order to make the ink regurgitation perform, and makes the change of 
state of ink occur with said heat energy also in an ink jet recording method, according to this method, it 
can attain the densification of record, and highly minute-ization. 

[0168] About the typical configuration and typical principle, what is performed using the fundamental 
principle currently indicated by the U.S. Pat. No. 4723129 specification and the 4740796 specification, 
for example is desirable. Although this method is applicable to both the so-called mold on demand and a 
continuous system On the electric thermal-conversion object which is especially arranged 
corresponding to the sheet and liquid route where the liquid (ink) is held in the case of the mold on 
demand By impressing at least one driving signal which gives the rapid temperature rise which supports 
recording information and exceeds film boiling Since make an electric thermal-conversion object 
generate heat energy, the heat operating surface of a recording head is made to produce film boiling and 
the air bubbles in the liquid (ink) corresponding to this driving signal can be formed by 1 to 1 as a result, 
it is effective. A liquid (ink) is made to breathe out through opening for regurgitation by growth of these 
air bubbles, and contraction, and at least one drop is formed. If the shape of a pulse form is carried out. 
since growth contraction of air bubbles will be appropriately performed instancy in this driving signal, the 
regurgitation of a liquid (ink) excellent in especially responsibility can be attained, and it is more 
desirable. 

[0169] As a driving signal of the shape of this pulse form, what is indicated by the U.S. Pat. No. 4463359 
specification and the 4345262 specification is suitable. In addition, if the conditions indicated by the U.S. 
Pat. No. 4313124 specification of invention about the rate of a temperature rise of the above-mentioned 
heat operating surface are adopted, further excellent record can be performed. 
[0170] The configuration using the U.S. Pat. No. 4558333 specification and U.S. Pat No. 4459600 
specification which indicate the configuration arranged to the field to which a delivery which is indicated 
by each above-mentioned specification, a liquid route, and the heat operating surface other than the 
combination configuration (a straightHine-like liquid flow channel or right-angle liquid flow channel) of an 
electric thermal-conversion object are crooked as a configuration of a recording head is also included in 
this invention. In addition, it is good also as a configuration based on JP,59-1 38461, A which indicates 
the configuration whose opening which absorbs the pressure wave of JP,59-123670,A which indicates 
the configuration which uses a common slot as the discharge part of an electric thermal-conversion 
object to two or more electric thermal-conversion objects, or heat energy is made to correspond to a 
discharge part. 

[0171] Furthermore, any of the configuration which fills the die length with the combination of two or 
more recording heads which are indicated by the specification mentioned above as a recording head of 
the full line type which has the die length corresponding to the width of face of the maximum record 
medium Which can record a recording device, and the configuration as one recording head formed in one 
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• are sufficient. 

[0172] In addition/the recording head of the exchangeable chip type with which the electric connection 
with the body of equipment and supply of the ink from the body of equipment are attained, Or. the 
recording head of the cartridge type with which the ink tank was formed in the recording head itself in 
one may be used by the body of equipment being equipped. 

[0173] Moreover, since effectiveness of this invention is further made to stability, it is desirable to add 
the recovery means against a recording head established as a configuration of the recording device of 
this invention, a preliminary auxiliary means, etc. If these are mentioned concretely, it is effective in 
order to perform record stabilized by performing the preheating means by the capping means, the 
cleaning means, the pressurization or the suction means, the electric thermal-conversion object, the 
heating elements different from this, or such combination over a recording head, and reserve 
regurgitation mode in which the regurgitation different from record is performed. 

[0174] In this invention example explained above, although ink is explained as a liquid, even if it is ink 
solidified less than [ a room temperature or it ], what is softened or liquefied at a room temperature may 
be used, and iiik should Just make the shape of liquid at the time of use record signal grant. , 
[0175] In addition, in order to prevent positively by making the temperature up by heat, energy use it 
positively as energy of the change of state from a solid condition to the liquid condition of ink, or in 
order to prevent evaporation of ink, the ink which solidifies in the state of neglect and is liquefied with 
heating may be used. Anyway, ink liquefies by grant according to the record signal of heat energy, and 
this invention can be applied also when using the ink of the property which will not be liquefied without 
grant of heat energy, such as that by which liquefied ink is breathed out, and a thing which it already 
begins to solidify when reaching a record medium. In such a case, ink is good for a porosity sheet 
crevice or a through tube which is indicated by JP,54-56847,A or JP,60-71260,A also as liquefied or a 
gestalt which counters to an electric thermal-conversion object in the condition of having been held as 
a solid. In this invention, the most effective thing performs the film-boiling method mentioned above to 
each ink mentioned above. 
[0176] 

[Effect of the Invention] It becomes possible by performing re-amendment from a poor coloring pixel 
number according to this invention, without becoming possible to specify the poor regurgitation nozzle 
of an Inkjet head, and using this defect nozzle by it, as explained above- to manufacture by the high yield 
about the color filter which is not color nonuniformity, without reducing the operating ratio of equipment. 



[Translation done.] 



* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. — • - . - — , .... 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the schematic diagram showing the configuration of 1 operation gestalt of the 
manufacturing installation of a color filter. 
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> tPrawing 2] It is drawing showing the configuration of the control section which controls actuation of the 
manufacturing installation of a color filter. 

[Drawing 3] It is drawing showing the structure of the ink jet head used for the manufacturing 
installation of a color filter. 

[Drawing 4] It is the mimetic diagram of the Inkjet head used for coloring of a color filter. 
[Drawing 5] It is drawing showing an example of the production process of a color filter. 
[Drawing 6] It is the sectional view showing an example of the basic configuration of the color liquid 
crystal display incorporating the color filter of 1 operation gestalt. 

[Drawing 7] It is the sectional view showing other examples of the basic configuration of the color liquid 
crystal display incorporating the color filter of 1 operation gestalt 

[Drawing 8] It is the sectional view showing the example of further others of the basic configuration of 

the color liquid crystal display incorporating the color filter of 1 operation gestalt. 

[Drawing 9] It is drawing having shown the information processor with which a liquid crystal display is 

used. 

[Drawing 10] It is drawing having shown the information processor with which a liquid crystal display is 
used. 

[Drawing 11] It is drawing having shown the information processor with which a liquid crystal display is 
used. 

[Drawing 12] It is the mimetic diagram showing the relation between the coloring pixel of a color filter, 
and the nozzle of an Inkjet head. 

[Drawing 13] It is [ nozzle ** ] drawing having shown typically the condition of the coloring come out by 
carrying out. 

[Drawing 14] It is the mimetic diagram showing the coloring field at the time of coloring of a color filter. 
[Drawing 15] It is the mimetic diagram of test equipment which inspects the color nonuniformity of a 
color filter. 

[Drawing 1 6] It is drawing showing the outline of the inspection zone at the time of inspecting using the 
test equipment shown in drawing 1 5 . 

[Drawing 1 7] It is the mimetic diagram showing an example of the relation between the pixel number of a 
color filter, and the nozzle number of an ink jet head. 

[Drawing 18] It is drawing showing the flow of processing until it specifies a defect nozzle and colors 
again. 

[Drawing 19] It is the mimetic diagram of the measuring device which measures the discharge quantity 
of an Inkjet head. 

[Drawing 20] It is the mimetic diagram showing the relation between the pixel number of a color filter, 
and the nozzle number of an Inkjet head. 
[Description of Notations] 

1 Substrate 

2 Black Matrix 

3 Ink Absorbing Layer 

4 Photo Mask 

5 ** Ink Section 

6 Unexposed Section 

7 Ink Jet Head 

7a R coloring Inkjet head 
7b G coloring Inkjet head 
7c B coloring Inkjet head 
8, 8a-8d Ink 

9a-9d Ink coloring section 
10 Color Filter 
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• 1 1 Protective Layer 

21 Light Source 

22 Fiber Optic Cable 

23 Substrate Stage 

24 Objective Lens 

25 CCD Camera 

26 Image Processing System 

27 Personal Computer for Control 

30 Inspection Zone • ^ 

31 Image Processing System 

32 Control and Discharge Quantity Calculation Personal Computer 

33 Line Sensor Camera 

34 Substrate Stage 

35 Substrate Drawn [ Rhine Pattern ] 
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30 [00 8 3] r ©m^tci'sy KSr«lfCBaai-2>:^jfeSr 

[0 0 8 4] mi 2»i:*|li£?i^fl8J-*5lt5:*7-7^->'V 

[ 0 0 8 5 ] m 1 2 ® <t 5 fc* 7 — 7 ^ ©*fefS^ 
(C^LT-<>'^' v'^: K7 a . 7 b. 7 c 

•1i:.5J:5lclS;£bTi/^5. io-Ci&felcftffl^lBJfe/X 
/v-SSctt. 2 7 2/ X;V= 1 3 6 0/ X/U/ 5 / X.^ViSt 

[0 0 8 6] ;-<0^. v'iS' h'---;/ K7 a . 7 

[0 0 8 71'^^c. ^'Vi^v'^cj/ h^y KCD=S-VX/KD 

^J>~y hfi.-:>XWL^^^^^h\:.fi.i>.. 
50 [ 0 0 8 8 ] r <D <t 5>'&fEibtc: J; A 7 <0«^i£:lHl®'= 
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13 

[ 0 0 8 9 1 $ fC^!lcIilJC^^«tt:^fe-t-5^-&, -o 

[0 0 9 0] 2fc|ll£Ji^«8fCioV>T, *-*>5VM±^it<0 

[0 0 Sill Ud»U5fc*st>> — o(D®S?Sr^|gC/X/uSr 

[0 0 9 21 *^lSJ^IS^c*^v^Tfi. (jfe 
^) icS^ 5 IH] felts'^ L, — owpj^S:5o<DS/ji5/'X 

[0 0 9 31 mv^#|xi^^^^o<DBl^fSr/X/^ 
(0 0 9 41 z<o r/X/P-reuifej fi^tc-j^tr-f-s 

[0 0 9 51 HI 1 3 (i, / X/V^r'-f 6. L^'i/JS fj^fetrtr 
[00961 111 1 3 (Om^. -f V^' i?i y K»±5 

/X/vt5t»;iPttaL. 5lE]<o/^;^t?iiisSSr^&LTi3 

[0 0 9 71 :^mMmm^ts\>^x\t. 

*i.5ft3g>feffii UT/X/u-rt.bl^Sr2 0 (5/X/ujs 

tx4) t|5?j^i-5r iri: Lfc,• 
[0 0 9 8] mi 4(i*7 — -YVi^v? 

[0 09 91 *3llfe?K«8t?ffi^^5'r s/ h'^s/ 

KT'®ffi■t^'1' X 1 2 . l-f Vf^ (^6 0 OB*. ^8 0 « 

[OlOOl rwfc*, 01 4CDJ:5l^^^Sr3^^SiJ 
3^><DlTojtfeSrtT/^5ri:l-UTl'>5<, 
. [0 1 0 1 1 3|c|e!6Jl^litc*5V>T\ «fefH^^flJ?r5^^J 

[0 10 2] ^ft. *|l^£JK^i^ci3^^T^i. ^fl^srs^j^ so 



14 

yK©yX/vic. /X;v*^ (P^yX/vWoMH) . 
/X/u-ffc UiCv fc5V^^±^fe>lr^T'^C?>ii^Ef-1'X;65^ 

[0 10 31 5»-UTffM$*Vfc*7-7-</V^ 

[01041 mis iiz<o^^ms.<om^i:^i-mxh 

[0 1 0 5] mi SJdJJl-'Tv 1 0»4*7-7-f/U^. 
2 1 f±)tJlg> 2 2 H)t7T-l'^^'5^— :?'>'i', 2 3 ttStg;^ 
X— i^. 2 4»4^d-i^U>-X, 2 5«CCD:!i77<7> 2 6 

[O 1 0 61 mi 5(D^aSrffll/''T, Stg;^T— v'2 3 
[0 10 71 mi 6tt^A7S::^j£-r'5Eg<^:*7— 7^ 

/w:? 1 ort<o^ffiffl«c«:S^-f-«S;m-c*>5o 
[0 10 81 mi 6j&»fci3*»5 J: — 

<r>mm9-^>':)jmat 1 mm^<o^x. / x-^v?ij:^i6nc 

[01091 *IIJS?K^<D J: 5 fc-r 1^^- v^a. h:lf^\^ 

[0 1101 *f*:6<ji;:i4. :^mmmm<oxo\c^&^)^ 

[01 1 11 :i<DX i>i^-&J>'9KmM^h^m^i^i-i. 
* 7 — 7 /l>^ (D^ffli|!c?:iil^ < T t)— IfBO^^ro 

[0 1121 5tcLT;&9-7^/v^5r;^* L/t 

US^S-g-Nl, N2. N3, N4. N5 Nl 
0. N15 (N1~N1 5HftS(DSfc) ^^^^J-t- 

mm^fim^<o'&j^7ibmmtfiith<oft?>o mi? 
<^^^fli$r«^6*n-^t:fcmt?fc9. iii*»-§-f4m-e^-r 

[ 0 I 1- 3 1 »t 5 , A 7 t f±l,fc g -e 

#(DSFisii(o««ic*f \.xh^^-^Kk±(of^mm^ h^m 
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16 



[0 1141 ^\z^(Dxvmm^^t. m^m^^-^v 

-Cfc-i/^fc'l'v^ v'a^s/ V^-y Y<D/ :^M^U^\>t\z.^ 
[0 1 1 51 lai 8f4. ;f:a/X/v&i|#;ti-5i:#W*a 
[ 0 11 6 1 *^Jfe?i^^o J; 5 / X/^^^-r b 

i®*@ < yf^mm^^ < 



10 117] ^ZT^t-ir. ®ffiSr3^^WL-C«#.i-5« 
*»JWT©^#^ (1-1) . (-1-2) }cJ;t)ii!iMi- 
[0 1 1 8J ;*:||j&J^ffi05J:5l^3;^^-Y>tf«feSrtT 



ss:; (1-1) 

5S [ 0 1 1 9 1 

ftffl/X;H^- ( (yX/v-f fcL^//X/v^TO X (/-^xtLl^-l) ) 

< < ^ffl/x/v^x 2- ( (yx/v-fb tUc/yX/v 



raisi) X (/^•;:^^-l) ) 

[0 12 01 ^■tu£(^1-T?fcixtf. SXdf^rVSrtJJiffffi 

10 12 1] «!^<o;^^^>'i;it5i^Ti>.7*5#^E-r5# 
-g-tt. ftSi: UT2Xd^^>'g©lHSlim«Srffl<'^'5ri:* 

^A/X/^^=l;^^•y>-l^cD^AP^miSc//^•;^^. S: (2) 

*3lt£?]5ffi(-*3V^-Cf±. 2^=3f^>'@f*3»-. N6;ii>t>N ili- [0 125] J; 9 l;i bX^m^H/c^APi^Oif ^ 



^ (1-2) 

[oi22]<s>:Jc. 1 ;^=Sf^i^i^<DTSyX/KD^SrS: 
(2) tiJ;!9¥iJ»r^5o 
[0 12 3] 



^i>t\c. Ptm^A/X/W4£;lT<Off^5(; (3) »cJ:!5 
[0 12 61 . . 



1 0ro5o<0?Ffi:iS»!iS#?EbTt^fc. . 
(01241 Nl 0-N9=N9-N8=N8 

-N7=N7-N6= / X/V-f e> U^/'/-«^Si:<DM#*5 

NG/X/l'S*= ■ 
(NGW*— Kffi/X/W^x (J^^-Yi^S-il— 1) -1) x/X/WWPS+^fe^/ 



X/W#-§- ^ 

[01271 3« 

N G y X/W#-g- : i!tttl^& / X/WS-^ 

NGBIS : ^|S|liii^#-§-®*:*:^B 

y X/VFbIRS : {5J y X;u*5 %{zy X/w 5rlil:t^LTV^S*'' 
5fesSy X^PS-^- : ^ffl y X/VXOit^y Xyw#-§- 

eta^S y x^w^s 2 *EJi±#fti-5»^. ±iBff^^jw 
*5V'>TNGPi^5r^kt-/h$V">##'^t^HbTv>#, y 

, X/V©:^m^i^9 51-r, « 

[0 1 2 81 ^tcft-^^ (3) (cj;t)<i#:tufc^ayx 

[0 12 91 «ltb$ixfc^AyX^i'Sr>PQtm&v^i: 
:iroy X/v^^ffl-fr-fl-^ffei-S r i: ic-rSc 

[0130] ^mi^M^ Lfc=&y X^KOPtmi^lr t) i: 
Jc, ?PA;i5:^m$ixfciii3ll#-g-Sr^6bTV^fcyX/vJW^ 
^^«4;2^cc>y Xy'w (^IIJfeJi^^dioVNTH 1 mmhfz *)■ 
5*OM/iS y X/w-C#^ LTl/^fcfcJie)) -Ciii^^*?: 
fe-f5J:5l-. =S-yX;V'C0Btm4tCf£;bX'l'>'^' Ky h 



(3) 

[0 13 1] ^(Dipf-SSpSSrtT^^iofc'CV'i^v'i 

[0 13 21 rcoi 5tcLTM3tLfc;*7-7'</Vi5'Sr 
El 1 5 ©^^^Sg-eaOJe bfc i: :i 5Pp^S i: ''i 6 i 5 

[0 13 3] *^lfeJi^«§(^*5V>T(i. Pttli*roMlE::^ffi 
t LTili^rttw#-^i-S-i' Vi? Ks/ h<D K-;/ f^S:#y 
X>'K7?Qtai{cf£;bT^'fL$-fr5#j£S:«('^fc;6S, #y 

x/voptmsicj^? c-c y x/^r t »cigiti/-?/i';^ SrSf-fk^ 
-ti:?):^ifelr J; i? y X/w*^f,Dtmi-5'i'Vi5'fig«i:Sr^<t 

[0 13 4] *fc, ;i7 7 — 7-f/^^©^^S^c^5V^-r, ^ 

..• [0 1.3 5] WT. *{*«)/illltefl^!HCOl^-CUiP^i-2), 
[0'.13 6l mi<Dmi&m)--^-r. ^^Sri^y^yh-^ 
•y K<D#yX>^i'©Dttiii:S:a!|^i-5X@fcov^TSil^-t- 

. i0-l~3 7]:.3feSiltt®Stg±»w«feic:.|^ffi-t-5ife/X.- 
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18 



[0 13 8] — VWiSiS^^® 1 9JC^ 

I.O 1 3 9 1 0 1 9 JcfcV^T. 3 1 ttH^^ai^B. 3 
/■?y=iV, 3 3(47'l'>'-fe>'f-*;'<9s 3 4(4Stg;^x 

[0 14 01 mffL-^'r-'^J^z^-^it^^^y^^^-^^-y^' 
^ 7 3 3 IrB^^Sl ?) y 3 >- 3 2 J; »3 Sii 

[0 14 1] rcD#/XyKD8tffil:§rt>i:lJ:, -^fe^tc: 

[0 14 2] Z.(Dh^m^\Z.'Z.(D^-y!7''J's^y\-^yV 

[01431 LTl^5-r I^^J' i^^i y 

y Kt4. 1 3 6 0;^(D/ X;v5r{i;tT*5 !5 . P^-f-^ / 
X/K0WPH»47 0. 5 Mm (3 6 0 d p i) -CfcSo 

[0 1441 1^— fera±c»ilisSi^s/^t« /X/vrotfy 
^tSr-S:$'*5fcfe--->' KS:<«»t. Ell 2tc^-t-J;p = 
tc5 7X/i>*j#{C'Kffii-?) J; 5i-is;^u-cv^5,, bp*>, 

/ X/V^tt, 2 7 2 / X/V =13 6 0 

[0 1 4 5] ;i<0-r>'^t^3i-;/ h^S/ KTl 2. 1 V 
'i'^^ :^(DlJ^'-y ^ av^ (S$6 0 OSi^s Its 0 OH 
* ^Jg^ Ufc R G B ^ h 7 -f na^ij) co^feSrff 5 S 

•9. mi 4 9i 5l'^ft:$r3 5>f'Jbs S^^W l-fo^fe 

(0 14 61 $ fjfd^llJSfirilTf*, ^.-^^ro/iV^^IS^ ; 

5 Id U ^®*Sr SowM'fcS / X/v-d^feWPttibX-^fe 

[0 14 71 /X/^i•bLfl:^::ol^T<>l^«^^c|| 

i^<0jg*>&>f>i"^UlSS:2 0 (5/X/vti#X4) t L 

fee 

[01481 2fe»;i±IE© J: b / X/vfflf« 

[0 14 91 ^-r. .@f)£<^MPg|J<Sr*-f-5^'oA (C 
r) *>6>/j:-51 2. l^rvf'-f-^'XSVGA^'l'T'©:/ 

i^jLf^yW;>( ^ y V— 3 7c*a-&^ 1 oaiSBi: h 
y 73i=./v;^yv/^=.C^A h y 77— h 0. 4fiS^EP*»fe* 



H-eJKJ¥l. 0>mi/^5J:5tc^*U 6 O^Cl 0:^)■ 
[0 15 0] T'^ -y^-^ h y ^xj: t);aBvvN°^ 
fc. B)til«-T^. Jhs/ hT'u-hxi io"C9 0g>raAP 

[01511 m^±m<Dm^mmxh?>mmw^hbi!>^ 

G. B<D3fe*>fe>fc5-1'>'^Sr^^-^UJ&6S6Sr?i^^U 
fc, - 

[0 15 21 ±fE©:^ife-C5&feS:#*o^««Sr. 9 0 
*C-^?1 05>ra-i':^^l£«feSrm\ $6>fc:2 3 O'CS 0:5^ 

[015 3] rroi 5f' bT?I^^Lfc.*7— ^^/P^' 
» Sr, lai SlC^Lfc^^^SeSrfflV^T, 1211 6<Dffi«Eg|J 
5>(DfeA7©^^Srtf^<Cofc<, ■ 
[ 0 1 5 4 1 ili^##2 0. 2 4. 2 8. 

32. 3 6. 2 9 2- 29 6. 300. 304. 3 0 
8, 5 6 4. 5 6 8. 5 7 2. 5 7 6. 5 8 0<O15<O 

X«5:yt® A 7 tb ^ nfco 
[0 15 5] *mi;tfiJ{-*5V^T. ^y K<0/X/W#^. 
*5 J:TJ«®igw#-g-f4|2l 2 O »j:3fe«)fci&^<0#-g-i: -ra, 

etUi^^/X/KDil$^?r?T''i5o 
[0 15 6] *-f. ^Aiii^>5S3;^^^>-©.5*>of(D 
» ;=^^^>'»c-^Stv5d^SrHuxEco^#S (1-1) . (1 
-2) tc±9i|gj»f-f-5o • 

[0157] fIJBffWJS ®*#-§- 2 0. 2 4. 2 8. 
3 2. 3 6f±l ^^^-Y^-B. iii*#-§-2 9 2. 2 9 6. 
300. 304. 3 0 8J4 2::^=^r-r>'S. Iiilg#^5 6 
4. 5 6 8, 5 7 2. 5 7 6. 5 8 0 3 ;^ i til 

LTV r t SrStiS bfco 

[0 15 8] ikicitdxEoiC (2) »;i<tt)?F^yX/v^Sr 

[0 15 9] 

0 ^fi:/X/v^=i;^df-^>'rt<D^SPi^®://<;;^m 

= 5/5 

= 1 

HkK^ HUx£©tf^SC (3) tJ;*).. Btm^S/X/KOilt 
[0 16 0] • 



NGyX^V#-§-= . 
(NG®^— 66«/X;v#cx (;^:^f^:^#-§— 1) 
X/vS-i- 

= (3 0 8-2 7 2X (2- 1) -1) X5 + 1 



-1) X / XyvKBS+^feffiy 



iHfiaaooo- 
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= 17 6 

[0 16 1] CKDl 7 eSyX/l'^jpfttm/X/Vi: LT 

[0 16 2] ioT, 1 7 6#/Xy^Sr^seJBL.i^cv^J:5 
ICUT. 1 7 esyX/v-e^feu-cvfcBfsS^^feSrte 

[0 16 3] ::<Di:#'f v^' Ks/ hic©iSS»i, iDffltc 
fflil^ Lfc 4 *0 y X/KDPttfllSr t> i: t-fr'fe 5 o 

1 0 1 6 4 1 r. © J: 5 bx W*.W^ESr^Ti^c o fc'f > ^ 
v?^.y h^s/ KSrfflV^T«feSr^T''i^\ mi srol^ss 
A 7 SrtT^f o i r 5 . P^a t ''i 5 J; 5 ^ic 

[0 16 51 .^o^g^jfeUiUJieu^tiS 

[0 16 6] iS<^TFTTW<Sllfc:*7-7-f 

V N ^. 7 - 7 /Vc? fe^-t »c J; 9 «fe ^ ixfc^S«&fls 

[0 16 7] *^BJii. 'I#{c:'r ViJ'v^^y Maffli;^^<^ 

[0168 1 ■■5:rof^^6<j<c«^-^JKat-'ov>-Cli, «>iJ^ 
tf. *H#rFM4 7 2 3 1 2 111^4 7,4 0 

7 9 6^?^*B»^C|S^$i^TU^5S*W'imaS^ffi<'^T 

■er-C. *S*«)trr«)!|gt!)m^»ci*H-e*r;SLfc?SflJ 
SrOtaaS^T, '>Vj:< 1 1 iocD}lS?rJi^^-t-5o ^ 

(0 1 6 9] r©/NVw;^ff^4^t<^IEfti«-g-i: LTfi. tI^B 
#fF.||4 4 6 3 3 5 9-§-|q*flS=, Pim4;3 4 5 2 6 2 
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20 

114.3 ,1 3 1 2 4-§-|^*BSt;ifS«$nTV^?)^<tSrSlffl 

[0 17 0] i&m^-y v<Dm^tLxit. ±m(D^mm 

10 ^i-5^|tH#ff^4 5 5 8 3 3 3-g-PJiS». 

4 4 5 9 6 0 0-i-M*BSSrfflV^^«IJ^'b*^l^f-'^*iX 

M*i--54t.MBg5 9-1 2 3 6. 7,0-i-^#^f^:E-^/V'^ 

M^irS^F^BS 59-13. 8 .4 61 ■g-^«^c«-:5^^fc« 

[0 17 1] |SfitSa;65sSfit-e^5*;^fE@^« 
f^£Offit::*f;S Sr'fi-i-S ^/v^-f ViJ'-r T-^IE^ 

-tit Afe^, 1 m<o%im^y Kt lt 

[0 1 7 2] APxT. iga*mcg«$n5rtT% ^ 

[ 0,1 7 3 ] . Sfc, *^?^(DiS®ig«(D«^t UTggl? 
5. 

[0 17 4] ei±tft0JUfc*^B^lllte^sj(c*;iNTt4, 

, [ 0: 1 7 5 ]i:JP^-C.-. 
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X^tj:m^-{>ifit. #HBg5'4-5 6 8 4 7-§-4i^fc 
5t^fi#MBg6 0-7 1 2 6 O-i-^fgfcifE^^tt?) J: 5 

t i.x^i^^Mc'^mx\ m.%m^mm^nvxM^^-r 
1 0 1 7 6 1 

[ m 1 ] * 9 - 7 wSl!jt3g110-|U£?Kli<^«^ 

[0 3] 7^>>i'^'©M3t^e»-{effl$ix5-1'>'^ 
[04] *9-7^/P;5'-0^^»C^ffi-r5'1* V^v?^: 
[0 5 ] ©SJjgXS©— t?iJSr^-f-0t? 

[06 1 ^mMJ^U<OA9~-:7^^^^-^^M^7hAytc:fJ7 
[0 7 ] -|IJg?^^©*7-7^Vv^ Srm:^iiA.^£;»7 

[0 8] — |IM?i^liO*7-7^/V-i?Sri®;?^iiA/fc*7 

[0 9 1 fijfa^^^gds^ffi ^i^^imf&mmm.^^ b 

[0101 fss«^^«*s^ffl$*t5fii«*aaisesr^ 

Ltcmxh^o 

[011] JKS^^^E^s^ffl^ti-SlS^^iS^SSr^ 
Lfc.0tffc5. 

[012] 7w^^^'-<^«fe®*i:V>'^i^=s' 

[013] /x;w-rbbt?o«fe<^4/i^s:m^eti»-^u 



(12) 

22 

fc0-Cfe5<, 

[ 0 1 4 ] * 7 - 7 ^ yV'^' -©jtfe^(D«fetg^Sr/T^i- 

e©m^0-c'fcs„ 

[01 6] 01 5»C.Tti-;^Sigfi^ffil,>T:^^i-5^® 
:^*ffl*^©«£llSSrS^i-0-efc So 
[017] 13'7—y Af^9—<r>W%^^m~-a->{^yi^'^ 

(0 1 8 ] A X/vSr#S Lf?S5gfei-S * -^OteS 

[019] ^i^^ 'J=c .y h-^y K©?tffl*S:SiJ)£-f-5iBl 

[0 2 0] — OIifKl#-g-fcJ;TJ«'f ^'^'i? 

[4?F-§-(DtftBJ] • 
1 ■ 

20 3 -fi^^S^S 
4 

5 gU'ViJ'fB 

7 -{y^'J^-y h^-yV 



7 a 




y K 


.7b 






7 c 




5,K 


8, 


8 a~8 d 




9 a 






30 10 






1 1 






2 1 






2 2 






2 3 






2 4 






2 5 


CCD:;^?;^ ^ 




2 6 






2 7 






3 0 






40 3 1 






3 2 




3 3 






3 4 






3 5' 
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[119] 



1802 

J ^ 



1803 



1801— 



^1811 



(1812 



CPU 



18b4 

_i_ 



1810 



i ROM I ram! 



-wi806 



^1807 



FAX 



-1808 



1809 



BEST AVAILABLE COPY 
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(17). 



im i 4] 




■ .'V-s.'.'-.-'- 



1 8] 
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(19) 
[gI2 0] 




Fi^^ — 2C056 
2H048 
2H091 



EB27 EB29 EB40 EB42 FBOl 
FB08 

BA02 BAll BA45 BASS BA64 
BB02 BB22 

FA02Y FA08X FA08Z FA41Z 
FC02 FC12 FC30 LAIS LA30 



BEST AVAILABLE COPV 



